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(54) KOHCTPYKUMSl 3AB0H CKBA)KHHbl 
(57) l43o6peTeHMe othocmtcp k komctpykumvi 
cicBajKMMW. Ue/ib - yMeHbiueHne ipyAoeMKo- 
CTM pa6oT. nocne 6ypeHM« CKBaxcuMw ao 
xpoB/iw npoAyKTMBHoro o6beKTa 4 cnycKaK>T 
sKcn/iyaTauMOHMyio xonoHHy 1 m ueMCHTupy- 
lOT ee. fla/iee ocymecTB/inioT OypeHne npo- 
AyxTMBHoro o6i»eKTa 4 AonoiOM. AMawerp 
KOTOporo MCHbUje BMyTpeHHcro AMawerpa 
aKcn/iyarauMOHHOi^ ko/iohmw 1. nocne Hero 
paciuMpsiiOT ee paaABMKMWMM paciunpnTe- 
nsiMM. Bbino/iHUiOT pa6oTbi no MSwepeHMio 
4>aKTMHCCKoro AwaMCTpa ciBona CKBa)KiiHM. 
CoGnpaioT nep4>opiipoBaHHyK> o6caAHyio ko- 
/lOHHy (nOK) Tpy6 3 m3 Mera/ina c naMnibio 
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UlinMMnpVU»CCKOM (bOpMU C M.1py>KMWM AHH' 

MeTpoM. paBMbiM AwaMCTpy pocujupenMoro 

60/ibUJC oHyipeHHero AnaMerpa 3Kcn/iynTauM- 
OHHOii KO/iOHHbi. nepcA cnyCKOM B CKna>Kiu<y 



nOK 3 npiiA0»OT a»opMy c iioncpCMUbiMu pa3- 
MepaMn. oGecncMUBniouinMn cooGoahuu 
cnycK ee n unicpnan aaAeraniiq npoAyKTuoHO- 
ro oObCKTa 1. B 3tom HHiepnanc nOK 3 narpe- 
Ba»OT AO BOCcranoB/ieMUji f|)OpMM. A 
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l/l3o6peTeMMe otmocmtca k Hc<J)Tefa30A0- 
6wMe n Moxcer 6uTb iicnonbsooano npii cTpo- 

MTe/lbCTBe CKBa)Kl1H. 

M30CCTHd KOMCTpyKUUfl 3a60fl CKBaXMHU. 

BKniOM3K)iuan DKCn/iyaTamionHyK) KO/ionny. 
cnymcMHyK) AO Kpoo/iM npOAYKTviBnoro oBbCK- 
Ta. noTatiHyK) KO/iOHny c ncp1)opiipooaHHbiMH 
OTBepCTMSiMH (iucn«M;i). ycTaMOB/ieMHy»o npo- 
TMB npoAy»^TMOHoro oObCKia. npn 3tom napyx- 
Hbiii AiinMCTp norariHofi ko/iommw MCHbuje 
Aiiaweipa cTBO/ia cKnaiKi-Hbi. a nocneAHwii 
MeiibUjC- aMVTpeMMoro A^aMCTpa 3KcnnyaTa- 

■illOHMOlt KO/lOHMbl. 

QiiyTOOHHiiv! A^aMOTp noiaiiMOvt ncp<l»opMpo- 
aaMMOn Kor»o>iHbi cvmccTBeHno MCubUje Buyr- 
pcH^jro AnaMCTpa aKcnnyaraunoHHOM 
KcnoHHu. MTO onpeAe/iflCT HM3Kyio npOAy»^^^iB- 
Ho^ThCKBa.KnMU n soTpyAMflOT ec o6cny)KMBa- 
in'»? 11 »• cji^iyaTnuino 

iHic 'la creiiKy CKoixuHti 0 upoucccc cc 3kc- 
rj-^-a auu;** yMCMHuaeTCP h co opcMeMCM 
np;icroonbM3« 30Ma ciccaxvtubi pa3pyujaeTC«. 
nT'Cr.CAHee TaK)KC npnBOAnt k pa3pyujCMM»o 
ncrniiMoii KonoMHU. 

h<aii6onee 6/iii3Ka k npeAnaraeMoCi kohct- 
pyKui/**- CKBa^KHMbi. 0KnK)Ma»0iu3« 3KcnnyaTa- 
anOHn/O KOnOHHy. cnyu4eMHy»o AO Kpoonn 
npoAyKTUBMoroo6beKTa.pacujnpeMMbivi aeon 
CKoa>Kmiu B MHiepBanc 3a/ieraMvi« npoAyK- 
TUBiioro oGbCKTa. noiaviHyic nep<t)OpMpoBaH- 
HyK) KOnoHHy oocaAHWx rpyO, yciaHonneHhyK) 
nponia iiHTcpoana saneraniifl npoAyKTuoHoro 
o6bCKTa, npu 3tom An» npeAy«ipexAeHii« pa3- 
pyui€MM« nnacra KonbuCBoe ripocrpaHCTBO 3a 
noTawMOM KonoMHovi HaGnBaiOT rpaanwHO- 
neCHdHbiM 4)nnbTp0M. HsnecTnafl KoncipyK- 
UUA cicBa)KiiHU o6/iaAaeT cneAy»oiiuiMii 
MeAOCiaTKaMw: oucoxa tpyAoeMKOCTb paBor 
no co3AaHHK) rpaBuviHO-necMaMoro <t>iinbTpa: 
no Mepe aKcn/iyarauMn rpaBnuHo nccHaubJii 

<t)M/lbTp 3a6nB3CTCfl U npOAY^TMBHOCIb CKBa* 

xviMbi yMeiibiuneTcn: Manwii A^aMeip nornw- 
MOM KonoMMbi onpeAcnflCT Hii3Kyio 

ppOAyKTMBMOCTb CKBa^KWHbl VI SaTpyAHflCT 66 

oecnyxMBaMwe ii 3KcnnyaTauM»o. 

Ue/ib n3o6peTeHii;i - yMcubiuoMue ip/AO- 
6MK0CTH pa6oTMyoennMCHnenpoii3noAiii»'NTb- 

MOCTV^ CKBaMMHbl. 



yKa3aHH3« uenb AOCTuractcn tcm, mto b 

KOHCTpyKUlUI CKBa^KMMbl. BK/lKD^ a KDIUC^I 3KC- 

nnyarauuoHMyK) KonoiiHy, cnymeMHyK) AO 
KpoB/iM npoAYKTMBMoro o6beKTa. paciuwpeH- 
5 Hbiii CTDon CKaaKUHw b nHTCpoane 3aneraHM« 
npoAyKTMDHoro o6beKTa. nep1)0pMp0BaMHyK) 
KonoHny. yciaHOBneHMyK) nponin wHiepBa/ia 
3aneraHMfi npOAyKinBHOro o6beKTa. nep(t)OpM- 
poaaHMafl KonoHHa o6caAHbix Tpy6 Bbmo/incHa 
10 M3 Mera/ina c naMnibio, D0CCTaHa8/iMBaK)iucf^ 
nepBOHaMa/ibHyio 4>opMy nocne cnycKa ee b 
iiHiepBan Kpen/ieMnn. npwMeM Mapy>KMWtf^ am- 
aMetp nep«t>opnpoBaMHoCi ko/iohhw o6caAHbix 
Tpy6 nepooHaMa/ibHOM uu/inHApuMecKOM <l)Op- 
15 MM paacM AwaMerpy CTBO/ia CKoa>KHHbi. a BMyi- 
peMHMM AnaMCTp eo/ibiue BHyrpeHHero 
AiiaMeipa aKcnnyaTaunOHHO^i ko/iohhw. 

npMHunn AewcTBun Mera/ina C naM«Tbio 
3aKnK)MaeTc« b c/ieAyK)meM. 
20 M3BecTH0» HTO MMewTcn M6Ta/iniiMecKMe 
cnnaobi. y KOiopbix neynpyrwe Ae4»opMauMM 
no/iMccTbK) BOCcraHaB/iMBaiOTCw npvi chrtmm 
Harpy3KH vinn narpeBa. T.e. Merann, "bchomvi- 
Ma«", npnoBperaer npoKHiOK) 't>opMy. 3to na- 
25 /?eHMe. oGnapy^KeHHoe bo Mnomx mmctwx 
Meiannax. cnnaaax m MeiannnMecKiix xoMno- 
SMMwax. Ha3biBaeTcn ^f^<^eKTOM naMPTw <t>OQ- 

Mbl. 

Ha (t>nr. 1 npeACTaB/iena cxcMarnHecKn 
30 npCA/iaraeMafi KOMCTpyxunfi 3a6ofl cKBaxmiw: 
Ma <t>w^'- 2 - cencHMe A-A na (l)nr. 1 : na <^Mr. 3 
AC^opMHpoBaHHafl nepeA cnycxoM b CKsaJKH- 
ny noTaftnaR Kononna: na <^nr. A - ceMenne B-B 
Ha <pv\r. 3 {MawGonbUJMM AwaMeip noncpenMoro 
35 ceMCHnw Ae4)OpMiipoBaHHOM Konon^rw Menb- 
uie BHyTpeHiiero AwaMCTpa aKcnnyarauviOM- 

HOI^ KO/IOHHbl). 

KoHCTpyxuviq 3a6ofl CKaajKHHW BK/noMaer 
3KCnrtyaTauiiOHHyio xonOHHy 1. paciunpeMHbivi 
AO CTBO/i 2 CKBaxMHW B MHTepBanc 3ancraHiifl 
npoAyKTMBHoro o6beKTa A m nep4)opMpoB3H- 
nyio KO/iOHHy 3 o6c3AHbix Tpy6. 

riocne 6ypeMM5i CKsaKHHw ao xpoB/in npo- 
AyxTMBHoro o6beKTa 4 cnycKaoT sxcnnyaia- 
45 uMOHHyK) KO/iOHMy 1 m ueMennipyK)! ce. 
fla/iee ocymccTB/imOT 6ypeHiie npoAyxTUBMO- 
ro o6beKTa A aonoiotA, A^^aMeTp KOioporo 
MeMbuie BMyrpcMMefo A^iaMCipa OKCimyara- 
uMOMHOii KOnoMHbi 1. nocnn ucro paciiivip«K)T 
50 ero p33A0M>:HbiMii pacmnptiTcnwMn. Bwnon- 
HwiOT pa6oTbt no iomcpcmhk) <^aKTMMCCKoro 
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/lit^Meipa CTOona CKnn>Kvnaj. CoOnpoK)! ncp- 
<J»opiipooaHiiyK) c0c.3/iHyM3 KO/iOHny 3 Tpy6 n3 
Meran/ia c nawflTbio unnunnpuMecKOft <^opMb^ 
c HapyxHbiM A^^^NierpoM, paonwM AnnMerpy 
pacujiipeHHorocToona cKBa)KHHbi. HepeAcny- 

CKOM G CKD3)KV1Hy nept^OpMpOBSHHOl^ KOflOMHe 

3 npnAaiOT <poptAy c nonepeMMWMvi paaNiepa- 
Mii. o6ecneMiiBa»otunMii cooOoahw*^ cnycK ee 
G uHTcpoan 3aneraHU5i npoAyKTuonoro o6i>eK- 
ra A, C noMombio aneKipoMarpeoaienfl unw 
ApyruM nyiGM ocymecTon»»OT HarpeB ciepKHsi 
c naM«Tbio AO pacMeTHOii TeMneparypw, Rpu 
3T0M ciep^KeHb c naM3TbK) eoccTaHaB/inBaex 
c60»o nepBOHaManbiiyK) <|»opMy. 

n p 11 M e p. BypeHwe noA 3Kcn/iyaTauiiOH- 
HyK) KO/iOMHy AO rny6nHbi 2000 m ocyuiecTS/ifliOT 
«onoTOM 0 215.9 mm. Ha yKaaaHiiyK) rny6MHy 
cnvcKaior 3!rcnnyarauMOHHyio KO/iOHHy m3 
Tpy5 0 163 MM c TonmwHOiS 10 mm m ueMen- 
TtipyiOT. 3a/ieraK)uiiii4 H;i)Ke npoAy»cTM8HbiM 
oGbCKT paaGypweaiOT ao/iotom 0 145 mm ao 
npocKTuoM r/iy6MHbi 2020 m. aareM ctbo/i 
CKBa;KHHbt pacujiipniOT pasABUXMUMw pac- 
ujupnTCTRMH AO Ai^awetpa 0 250 mm. H3 
Mcranna c nawq i biO MaroTaB/ineaiOT nep<t)Opn- 
pooaHHyK) KonOHMy AmtHOii L=22 m h pa3Me- 
paMii di-148 MM. d2=250 mm. KonOHMy 
ACtopMiipyOT. npnnao noncpeMHOMy npOft>- 
•inK) oi*A na it^v^r. 4 c HanGo/ibiuMM AwaMerpoM 
nonepesHoro ccMemia d3= 1 40 mm. hto o6ecne- 
Miioaei Ko/ibuenon 3a30p. paBHWii 4 mm, c 
GHyTpeHHUM AwaMerpoM SKcnnyaramiOHMOM 
KO/iOMHU 148 MM u. cneAoeaTenbHO. cbo6oa- 
Hy*o TpSHCnopTupOBKy noraimofi ko/iohmw b 
viHiepBan sanerannfl npoAyKiuBMoro o6beicTa. 
CnyCKaK)T Ae<t>opMnponaHMy»o KononHy na 
K.aOcne b CKBa^Kuny ao ynopa c cc aaOocM. 
Bif.nio^iaiOT cucieMy ^neKTpoHar pena. Uocne 
BbtA^OMtfiy 0 TCMCMne onpeAencMHoro apeMe- 
MM noiai'iHafl KonoHHa BOCCTaMaBnwBaeT cbok) 
nepBOnaManbHyMD uiinnHAPn^eCKyo 1>opMy c 
Mapy>:MWM am^Jmctpom 250 mm. 

3K0H0Ml1MeCKa» 3.H»eKTM0M0CTb OT BHCA- 

pemio nponnaraevoro TCKHUM.TCKOro petue- 



HMW onpeAC/lfCTCw AOHOAHHTCnbMWM ACOiUOM 

CKsaxMHbi. no 4>opMyne /l»onion Aefiwr CKna- 
)KviHbi Q oSpaiMO nponopunoManen nary- 
pa/ibHOMy /iorapn4)My oTHOtueHUM paAt^yca 
5 KOMiypa nmaHun (RO n paA^yca CKBaxviMw 
(fc). Ha ocHOBaHMM Mero nponaaoA^iTe/ibHocTb 
CKBaxviHbi c ysennMeHMbiM paAwycoM rc\ npn 
npoMMX paBHbix ycnOBunx onpeAenneTCfl bu- 
pd^eMMeM 

10 



Oi =0 



15 



In — 
[c\ 

In — 
ret 



npMHMMa« R«=200 M. rc=0.145 m. no/iy^^a- 

iOTQt«0.08Q. 

TaKMM oOpaaoM. AOCTuracTcn yDe/iMMCHne 
npOM3BOAHTe/ibHOCTM 3a CMCT peannaauMM 
npeAnaracMoro rexHUMccKoro pemeHMfl. 

(DopMyna M3o6peTeHMn 

KoMCTpyKmiJ* 3a6o« CKBa>KHHbi, BKniosaK)- 
ma« 3XcnnyaTauM0HHyK) xonoHHy. cnymcH- 
HyK) AO KQOBUV. npoAy^TMBMoro oSbexTa, 

paCUJMpeMHblM CTBOn CXBaKMMW B MHTcpBane 

3a/ieraHM« npOAyxTMBHoroo6beKTa. ncp<l)0pM* 
poeaHHyio KonoMHy oScaAHwx rpyO. yciaHOB- 
neHHyio npoTWB nHiepBana aancroMMfl 
npoAyxTMBHoro o6beKTa. oTnnHaK)ma«- 

C 51 TCM. HT J. C ue/lbK) yMCHbUJeMUfl TpyAOCM- 

KOCTM pa6oT Myae/iMMeMnw npon3BOA»^Te/ibHa- 
CTM cKBaKMHw. nep4>opMpoBaHHafl KonoHMa 
o5caAHbix Tpy6 BbinonHeMa n3 Meranna c na- 
p>iflTbio. BOCCTaHaB/iwBatomevi nepaoHaManb- 
Hyio <J>opMy nocne cnycKa b MMrepBa/i 
Kpen/i€MMfi. npw^eM HapyxcMww AnaMeip nep- 
<t>opiipOBaMHOM KO/iOHMw oScaAHbix Tpy5 nep- 

BOHaMa/lbMOM UM/1HMAPMMeCK0M (t)OpMbt paBCH 

AMBMeipy CTBona ckb3)kmhu. a BHyipeMHiii^ 
AwaMCTp 6o/ibUje BHyrpeHMero Ai^aweipa axe- 
nnyaTauMOHHOM ko/iommw. 

45 
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[1st page] 

(54) CONSTRUCTION OF A WELL 
BOTTOMHOLE 

(57) The invention relates to well 
construction. The aim is to make it less 
labor-intensive. After drilling the well 
down to the top of producing formation 
4, flow string 1 is lowered and 
cemented. Then producing formation 4 
is drilled with a bit of diameter less than 
the inner diameter of flow string 1, after 
which it is reamed with underreamers. 
Operations are carried out to measure 
the actual diameter of the wellbore. A 
perforated casing 3 is assembled using 
pipes made from memory metal 
[abstract continued on 2nd page] 



[under columns 1 and 2, 1st page] 
[see Russian original for figure] 
dwell 
Fig. 1 

[vertically along right margin] 
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[Abstract, 2nd page, 1st column] 



[Abstract, 2nd page, 2nd column) 



and of cylindrical shape, with outer 
diameter equal to the diameter of the 
reamed wellbore and inner diameter 
greater than the inner diameter of the flow 
string. Before it is lowered downhole. 



perforated casing 3 is given a shape with 
transverse dimensions allowing it to be 
lowered unhindered to the interval 
where producing formation 4 occurs. At 
this interval, perforated casing 3 is 
heated to restore its shape. 4 drawings. 
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The invention relates to oil and gas production and may be used in well construction. 
A bottomhole construction is known that includes a flow string lowered to the top of 
the producing formation, a flush string with perforated holes (slots) placed facing the 
producing formation, where the outer diameter of the flush string is less than the diameter of 
the wellbore, and the latter is less than the inner diameter of the flow string. 

However, in that bottomhole construction, the irmer diameter of the flush perforated 
string is substantially less than the inner diameter of the flow string, which results in low well 
productivity and makes it diflBcult to service and operate- 
When annular clearance is present, the pressure on the wall of the well decreases 
during its operation, and over time die wellbore zone of the well caves in. The latter also leads 
to failure of the flush string. 

The well construction closest to the proposed approach includes a flow string lowered 
to the top of the producing formation, a reamed wellbore in the interval where the producing 
formation occurs, a flush perforated casing placed facing the interval where the producing 
formation occurs, where to avoid caving of the formation, the flush string — borehole armular 
space is packed with a gravel — sand fiher. The known well construction has the following 
disadvantages: very labor-intensive operations for making the gravel — sand filter; as 
operations proceed, the gravel — sand filter gets clogged and well productivity decreases; the 
small diameter of the flush string results in low well productivity and makes servicing and 
operation difficult. 

The aim of the invention is to make the operations less labor-intensive and to increase 
well productivity. 
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The aforementioned aim is achieved by the fact that in well construction including a 
flow string lowered to the top of the producing formation, a reamed wellbore in the interval 
where the producing formation occurs, and a perforated string placed facing the interval 
where the producing formation occurs, the perforated casing is made of memory metal that 
recovers its original shape after it is lowered to the interval to be cased, where the outer 
diameter of the perforated casing for the original cylindrical shape is equal to the diameter of 
the wellbore, and the inner diameter is greater than the inner diameter of the flow string. 

The working principle of memory metal is as follows. 

It is known that there are metallic alloys which completely recover from inelastic 
deformations when the load is removed or they are heated, i.e., the metal "remembers*" and 
takes on its previous shape. This phenomenon, observed in many pure metals, alloys, and 
metal composites, is called the shape memory effect. 

Fig. 1 shows schematically the proposed well bottomhole construction; Fig. 2 shows 
the A — A cross section in Fig. 1; Fig. 3 shows the flush string, deformed before lowering 
downhole; Fig. 4 shows the B — cross section in Fig. 3 (the largest diameter of the 
transverse cross section of the deformed string is less than the inner diameter of the flow 
string). 

The well bottomhole construction includes flow string 1, reamed wellbore 2 in the 
interval where producing formation 4 occurs, and perforated casing 3. 

After the well is drilled down to the top of producing formation 4, flow string 1 is 
lowered and cemented. Then producing formation 4 is drilled with a bit of diameter less than 
the inner diameter of flow string 1, after which it is reamed with underreamers. Operations are 
carried out to measure the actual 
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diameter of the wellbore. Perforated casing 3 is assembled using pipes made from memory 
metal and of cylindrical shape, with outer diameter equal to the diameter of the reamed 
wellbore. Before it is lowered downhole, perforated casing 3 is given a shape with transverse 
dimensions allowing it to be lowered unhindered to the interval where producing formation 4 
occurs. An electric heater or other means is used to heat the memory metal piece up to the 
calculated temperature. Then the memory metal piece recovers its original shape. 

Example. Drilling to accommodate a flow string down to a depth of 2000 m is carried 
out with a 0 215.9 nmi bit. A flow string made from 0 168 mm pipes with thickness 10 mm is 
run to the aforementioned depth and cemented. The producing formation occurring below is 
drilled out with a 0 145 mm bit to the planned depth of 2020 m, then the wellbore is reamed 
with underreamers up to a diameter of 0 250 mm. A perforated string is made up using 
memory metal, length L = 22 m and dimensions di = 148 mm, di = 250 mm. The string is 
deformed and given a cross-sectional profile of the shape shown in Fig. 4, with largest 
diameter of the transverse cross section ds = 140 mm, which provides annular clearance equal 
to 4 mm, with inner diameter of the flow string equal to 148 mm, and consequently 
unhindered conveyance of the flush string to the interval where the producing formation 
occurs. The deformed string is lowered downhole on a cable until it sets on the bottom. The 
electric heating system is switched on. After a certain holding period, the flush string recovers 
its original cylindrical shape with outer diameter 250 mm. 

The savings from adoption of the proposed design 
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is determined by the additional well production rate. According to the Dupuis formula, the 
well production rate Q is inversely proportional to the natural logarithm of the ratio of the 
external reservoir boundary radius (Rb) to the well radius (rw), based on which the well 
productivity, with an increase in the radius r^i and all other conditions being equal, is 
determined by the expression 

IrA 

[sic- one of the r^j 's should be r^^] 

Assuming Rb = 200 m, = 0. 145 m, we obtain Qi = 0.08Q. 

Thus an increase in productivity is achieved by implementation of the proposed design. 

Claim 

A well bottomhole construction including a flow string lowered to the top of the 
producing formation, a reamed wellbore in the interval where the producing formation occurs, 
a perforated casing placed facing the interval where the producing formation occurs, 
distinguished by the fact that, with the aim of making the operations less labor-intensive and 
increasing the well productivity, a perforated casing is made from memory metal, which 
recovers the original shape after lowering to the interval to be cased, where the outer diameter 
of the perforated casing for the initial cylindrical shape is equal to the wellbore diameter, and 
the inner diameter is greater than the inner diameter of the flow string. 
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Fig. 3 Fig. 4 
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